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DETAILED ACTION 

Claim Objections 

1 . Claim 10 is objected to because of the following informalities: though in the original 
claim it was correct, as amended the claim still refers to "metal compounds," though 
only one compound is now taught to be in the material. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

2. Claims 1, 2, 4-6, 9, 13, 14, 18 and 19 are rejected under 35 U.S.C. 102(b) are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Rhee et al (US 
6274195, as cited by applicant). 

The instant claim 1 requires a metal compound of the formula I, where: the 
metal is lead, titanium or zirconium. 



Application/Control Number: 10/583,942 Page 3 

Art Unit: 1792 

Rhee et al teaches such a molecular formula which makes applicant's 
claimed molecule readily apparent, where: the metal is titanium (claims 4 and 18) or 
zirconium (claims 5 and 19), Ri through R 4 can be C1-4 alkyl groups (in the carbon 
bonded to the oxygen) or Hydrogen (in the "A" carbons), and A can a methylene 
group (m=2) (claim 2) and n=4 (claim 1). This molecule is used as a precursor 
material for MOCVD of metal compound thin films (claim 6) (abstract). 

Thus applicant's claimed compound would have been obvious to a person of 
ordinary skill in the art at the time of invention based upon the teaching of Rhee et 
al. 

3. Regarding claims 9, 13 and 14, Rhee et al teaches that in order to deposit metal 
compound films from the precursors by MOCVD, the precursors are vaporized, then 
brought to the surface of a substrate, where they chemically react, thus forming the 
thin film (col 1, lines 33-38). 

4. Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Desu 
et al (US 5431958) in view of Jones (WO 03/035926, as supplied by applicant). 

Desu et al teaches metallorganic alkoxide compounds are common 
precursors for the growth of lead zirconate titanate (PZT) metal oxide films by 
MOCVD (col 4, lines 31-35). It teaches that lead alkoxides, such as lead t-butoxide 
are known precursors, though they suffer from hydrolysis issues (water sensitivity) 
(col 5, lines 41-45). Desu et al does not teach using the specific lead alkoxide 
doped with an amino group claimed by applicant. 
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However, Jones is also directed towards vapor deposition precursors 
(generally, as well as some metals specifically) (page 1 , paragraph 1 ). It teaches 
that metal alkoxide ligands are desirable for precursor compounds, but they have 
some undesirable properties. Specifically t-butoxide is used as a ligand, but it is 
highly moisture sensitive (page 4, paragraph 3 teaches that it is susceptible to 
hydrolysis), which causes it to be less stable and have a short shelf life (page 2). In 
order to overcome this undesired property of the ligand, Jones teaches the use of 
donor stabilized alkoxy ligands instead, including amine stabilized alkoxides which 
read on applicant's claimed ligands. The case where R 1 and R 2 are alkyl groups, 
from which CrC 4 is readily apparent, and X is NR 2 . The use of these ligands 
increases the stability of the organometallic (page 3, paragraphs 2-4). 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention to substitute the t-butoxide ligands of the lead precursor 
compounds of Desu et al with the amine donor functionalized ligands of Jones in 
order to reduce the water sensitivity (susceptability to hydrolysis) and instability of 
the organometallic and thus produce a precursor with a longer shelf life, which is 
less likely to react prematurely (claims 1 and 3). 

5. Regarding claims 2 and 17, in this precursor molecule, "A" is a methylene group. 

6. Regarding claims 7, 10 and 12: 

Desu et al teaches that in MOCVD for PZT, a lead precursor, a zirconium 
precursor and a titanium precursor are vaporized using bubblers (col 6, lines 11-41) 
and mixed in the precursor line (see figure 2), forming a vaporous precursor material 
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of the three precursors which the substrate is then exposed to, causing the 
deposition of the PZT film (which it is readily apparent would require that the 
precursors actually decompose) (col 7, lines 10-21). 

MPEP 2144.04 (IV) states: "selection of any order of performing process 
steps is prima facie obvious in the absence of new or unexpected results." Thus it 
would have been obvious to a person of ordinary skill in the art to mix the precursors 
before vaporizing them instead of afterwards. 

Desu et al further teaches that tetra(tert-butoxy) titanium and tetra(tert-butoxy) 
zirconium are known MOCVD precursors for those metals (col 5, lines 25-30). 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention to use tetra(tert-butoxy)titanium and tetra(tert-butoxy)zirconium 
together with the lead compound of claim 3 in the described MOCVD process for the 
deposition of PZT, which would include mixing them together into a material, 
vaporizing them, exposing them to the substrate, where they decompose to form the 
PZT film since they were known precursors for those metals for the deposition of 
PZT which would produce predictable results (claims 10 and 12). 

As just described, Desu teaches t-butoxy titanium and zirconium compounds 
as precursors, but does not teach using amino donor functionalized alkoxy titanium 
and zirconium precursors of formula I as required by claim 7. 

However, as discussed previously Jones teaches that t-butoxide precursors 
for titanium and zirconium are susceptable to hydrolysis and are highly water 
sensitive. In order to overcome these issues, it teaches substituting t-butoxide 
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zirconium and titanium precursors with precursors which read on applicant's claimed 
compounds. The case where R 1 and R 2 are alkyl groups, from which C1-C4 is readily 
apparent, X is NR 2 , and x=0 (claims 2, 4, 5, 18 and 19). These compounds are 
taught to be less water sensitive and susceptible to hydrolysis than the t-butoxy 
compounds (page 3, paragraphs 2-4). 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention to substitute the t-butoxide titanium and zirconium precursor 
compounds of Desu et al in the process for depositing PZT with the titanium and 
zirconium compounds of Jones, which read upon formula I, in order to reduce the 
water sensitivity (susceptability to hydrolysis) and instability of the organometallic 
precursors and thus produce a precursor with a longer shelf life, which is less likely 
to react prematurely (claims 6, 7, 9 and 13-15). 
7. Regarding claims 8, 11 and 16, Desu et al does not teach using tetrakis(1-methoxy- 
2-methyl-2-propoxy) titanium and zirconium compounds in the PZT deposition 
process. 

However, as discussed previously, Jones teaches that tetrakis(t-butoxide) 
precursors for titanium and zirconium are susceptable to hydrolysis and are highly 
water sensitive, and thus teaches using (1-methoxy-2-methyl-2-propoxy) compounds 
of titanium and zirconium to produce more stable precursors (page 3, paragraphs 2- 
3). Specifically tetrakis(1-methoxy-2-methyl-2-propoxy)titanium (page 1 1) and 
tetrakis(1-methoxy-2-methyl-2-propoxy)zirconium (page 7) compounds are taught as 
precursors of this form. 
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Thus it would have been obvious to a person of ordinary skill in the art at the time of 
invention to substitute the titanium and zirconium tetrakis (t-butoxide) precursor 
compounds with the tetrakis(1-methoxy-2-methyl-2-propoxy) forms of these 
compounds in order to improve the precursors' shelf lives and reduce the processes 
sensitivity to hydrolysis and water (claims 8, 11 and 16). 

Conclusion 

8. No current claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL G. HORNING whose telephone number is (571) 
270-5357. The examiner can normally be reached on M-F 9-5pm with alternating 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael B. Cleveland can be reached on (571)272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. G. H./ 

Examiner, Art Unit 1792 
/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



